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Introduction
This paper has three key aims. First it examines the authors' attempts to use knowledge creation activity as a way of developing evidence informed practice amongst a learning community of 36 early years practitioners in the London Borough of Camden. Second, situating the idea of effective evidence use within Flyvbjerg's notion of expertise, it seeks to illustrate how the authors approached the idea of measuring evidence use. Specifically, how we sought to ascertain whether early years practitioners, having been continually engaged in knowledge creation activity, were developing expertise as evidence users. As part of this second aim, we examine our engagement with two separate measurement scales: the 'ladder of research use ' and Hall and Hord's (2001) Levels of Use scale. Finally we explore how we sought to examine the 'trustworthiness' of our approaches to measuring evidence use, via the use of in-depth semi structured interviews. We conclude by assessing our approach, examining both its strengths and limitations, and also highlighting other contexts and situations in which it might be used.
Evidence-informed practice
The notion of using evidence to aid practice is not without controversy or debate. For example, much has been written regarding whether the evidence-informed movement serves to work against practitioners' professional judgment (e.g. see Biesta, 2007; Brown, 2014) .
Likewise, there exists issues in relation to how formal academic knowledge and professional or tacit knowledge might be effectively combined (Stoll, 2009; Brown, 2013) . Furthermore are the still very active and virulent disputes surrounding some of the methods commonly associated with enhancing evidence use (e.g. randomized control trials and the process of systematic review -see Maclure, 2005; Nutley et al., 2007; Brown, 2013; Goldacre, 2013) . A final aspect of note centers on how practitioners' capacity to engage with academic research might be enhanced (e.g. Hargreaves, 1996; Cooper et al., 2009) . This final issue is also intertwined with the notion that much academic research is inaccessible to teachers, both in terms of where it is published and the language that is typically used within such publications (Hillage et al., 1998; Tooley and Darby, 1998) . Not withstanding these issues, this paper is grounded in the idea that engaging with evidence is socially beneficial: that using evidence can develop our understanding of the world via an exposure to ideas and concepts we might not ordinarily come across. In turn, that this exposure potentially enhances the repertoire of 'understanding' upon which we can draw as we develop solutions to the issues of practice.
In itself, being evidence-informed is a somewhat nebulous notion and it is difficult to conceptualise what a state of evidence-informed might 'look like'. It is unlikely, for example, that evidence will ever inform practice in a 'pure' form: i.e. that acts of practice will be instigated and will follow exactly what was intended by the researcher. Instead evidence must conjoin with contextual and other practice related factors and any decision made will be a function of all of these (Virtanen and Tynjälä, 2008; Rexvid et al., 2012; März and Kelchtermans, 2013) . This is reflected by England's Department for Education (DfE), who define evidence-informed practice in the following way:
Evidence based practice is a combination of practitioner expertise and knowledge of the best external research, and evaluation based evidence. The DfE's notion of what it is to be evidence-informed, however, highlights three key issues in relation to the concept. The first is the need to conceive of how such combinations of formal and practitioner held knowledge might be meaningfully realized (i.e. from a theoretical perspective, what represents successful combination of knowledge types). The second issue is the requirement for researchers to conceive of approaches that will enable us to combine formal and practitioner held knowledge in accordance with this theory, so that a state of 'evidence-informed' is achieved. Last, there is the onus to devise ways of measuring whether we have reached our destination: that is, based on our theoretical perspectives and practical approaches, how might we ascertain whether practitioners are now informed by evidence? We now use the remainder of the paper to discuss these issues in more detail before examining our attempts to tackle them as part of the Camden Early Years Learning Community project.
Expertise
Beginning with the first of these issues, our suggestion is that an effective way to conceptualize the combination of knowledge types described above, is by considering Flyvbjerg's notions of 'expertise' in relation to evidence use. Flyvbjerg (2001) employs the 'Dreyfus' model of learning to illustrate what he means by expertise; an approach that employs five 'levels' of human learning, ranging from novice to expert.
ii What the Dreyfus model clarifies is that each of these five levels comprises recognisably different behaviours in relation to the performance of a given skill. A novice, for example, will be new to particular situations; will, during instruction, learn about facts corresponding to and other characteristics pertaining to the situation and so is taught or develops 'rules for action'. Correspondingly, Flyvbjerg suggests that for the novice:
Facts, characteristics, and rules are defined so clearly and objectively… that they can be recognised without reference to the concrete situations in which they occur. On the contrary, the rules can be generalised to all similar situations, which the novice might conceivably confront. At the novice level, facts, characteristics, and rules are not dependent on context: they are context independent (2001:11).
Flyvbjerg argues that as learners advance from 'novice' and through the levels of 'advanced beginner', 'competent performer' and 'proficient performer', that a number of things occur to facilitate the normalisation of more instinctual/intuitive behaviour. First, instances of performing in real life situations increase, as a result the number of 'cases' that the learner encounters and tackles also increases. Second, recognition of different situations accumulate, as does recognition of the context in which those situations occur. Third, dependency on specific 'rules for action' diminishes as learners are able to interpret and judge how to perform optimally in any given situation. Genuine expertise, however, only occurs as the result of 'quantum leap' in behaviour and perception. Specifically, expertise results as an individual moves from being from being an analytical problem solver to someone who:
" [exhibits] thinking and behaviour that is rapid, intuitive, holistic, interpretive… [expertise] has no immediate similarity to the slow, analytical reasoning which characterises rational problem-solving and the first three levels of the learning process" (Flyvbjerg, 2001:14) . In other words, true expertise represents a situation in which experience and formal knowledge are intuitively and holistically combined in order that a problem might be immediately assessed and a solution provided almost without conscious reasoning.
Relating this to practitioner evidence-use, it is clear that a spectrum of potential evidence-use types is likely to exist and that this spectrum will range from 'novice' use: i.e. practitioners
slavishly following 'what works' type evidence, or mandates or solutions produced on the back of this evidence, to that of expert use. In contrast to novice users, however, expert evidence users are those practitioners who can intuitively develop responses to situations, with this intuitive holistic reading based on an amalgamation of the formal research knowledge they have adopted to date, an understanding of the specific case they are dealing with and their understanding of the other environmental factors that might be influence their decision. Since issues in marrying centrally prescribed, 'evidence-based' solutions with local context have been reported in a number of professions (for example, Rexvid et al., 2012;  examine doctors' and social workers' reactions to initiatives to implement 'evidence-based' guidance) and there is sometimes a substantial cost in terms of the recontextualisation required with such marrying (e.g. see Cartwright, 2013 who argues that such costs relate to the support factors required to implement solutions in a given setting) we would argue that the most effective types of use stem from evidence being employed in an expert way. As a result that it shouldn't be required that 'best available' evidence is slavishly followed, but that formal knowledge is applied alongside practitioner understanding/data/enquiry in order to frame or define an issue, provide an understanding for how it might be addressed and/or help ensure that data might be analysed most effectively. A fundamental difference then between top-down evidence-informed solutions (e.g. see Moss 2013 for an excellent example) and what occurs in a situation of expert evidence use on the part of practitioners, is that the choice of any formal knowledge engaged with is made by the practitioner such that it best suits their needs, circumstances or priorities. In other words, formal research is filtered through a 'contextual window', which determines what formal research might be considered (for instance, with regards to the nature of the issue and acceptable ways of tackling it).
Professional learning communities
Having established a theory that accounts for how knowledge might be meaningfully combined, we now consider approaches that enable formal and practitioner held knowledge to be combined in ways consistent with Flyvbjerg's theory of expertise. Here we turn to the notion of professional learning communities. Whilst there is no universal definition of a professional learning community, they are usually depicted as a situation in which people involved with and concerned about schooling work collaboratively to learn about how they can improve pupil learning or outcomes. For example such communities have been described by Stoll (2008: 107) et al, 2002; Stoll et al., 2006; Earl and Timperley, 2008; Stoll, 2012) . There is insufficient space within this paper to discuss these aspects in detail, but to note that these conditions and characteristics were considered and executed in the design and operation of our learning community as described below (also see Rogers and Brown, forthcoming) . In addition, it should also be noted that in practical terms, learning communities are still very much a nascent form of professional development in education (Seashore-Louis, 2010). Despite this, there is some positive evidence regarding the efficacy of learning communities in enhancing practitioners' use of research knowledge, so that they might better address problems or inform decision-making (ibid). Again this served to reinforce our decision to favour this approach.
Importantly for the purposes of this paper, a key benefit of the professional learning communities approach may be attributed to the nature of the learning that takes place within them, which is encapsulated by the process of knowledge 'creation'; described by Stoll (2008) as one where the producers and users of formal knowledge, who are, respectively, also the users and holders of 'practical' knowledge, come together to create 'new' knowledge (Stoll, however, uses the term 'animation'). Nonaka and Takeuchi (1995) conceptualise this process of creation as one that arises from the interactions that arise between tacit and explicit (or informal and formal) knowledge. In particular a 'spiralling' that accrues from the occurrence of four sequential types of knowledge conversation with the culmination of this process resulting in practioners 'internalising' newly created knowledge and intuitively drawing upon it as part of the day to day process of developing practice-related solutions (in other words it results in a state of expertise). Activities to facilitate knowledge creation activity are considered in detail in Stoll (2009) and we outline our approach in a general sense, further below.
How might we measure evidence use?
The third issue we highlighted earlier relates to how we might know when any state of 'evidence informed' has been achieved. Researchers' ability to measure the efficacy of approaches to facilitating evidence informed practice have been problematised by Levin, who argues both that:
…even if one recognizes multiple forms of research influence, it is very difficult to identify when these have taken place or how much effect they have had… Most of the research assessing research impact relies on one asking people what they did and why, even though it is known that self-reports, whether of belief or behaviour are not reliable… and:
Practitioners themselves cannot readily disentangle the role of particular influences on complex activities such as professional practice or policy choices (2013: pp. 6-7).
In other words that measures of research use focus on discrete instrumental uses of research . We argue that the issues raised by Levin are further compounded when incorporating the need to conceive of evidence use as something intrinsically related to expertise. This is because, as will be illustrated below, the levels used to describe expertise seem fiendishly difficult to translate into something that can be surveyed. In other words, based on how we have described the notion of expertise and its relationship to being evidence-informed above, a trickier problem is presented: how might we then measure evidence use in a way that helps us ascertain whether individuals are learning/developing as expert evidence users? We now describe our approach to this issue as undertaken as part of the Camden Early Years Learning Community project.
The Camden Early Years Learning Community project
Educational provision  Setting the standards for children's learning, development and care from birth to statutory school age at 5;
 improving quality and consistency in the early years sector;
 laying a secure foundation for future learning through individual learning and development planned around the individual needs and interests of the child;
 providing equality of opportunity; and  creating the framework for partnership working.
(Tickell, 2012)
Qualifications of staff working with young children are highly variable and match the diversity of provision in the sector. Latest figures suggest that 73% of staff working in childcare settings is qualified to level 3, the equivalent of an 'A' level in England. A much lower figure of 7% is qualified to level 6 or graduate level. In nursery and reception classes within primary schools the figure for graduate level qualification is higher at around 40%
with qualified teacher status (Tickell, 2012) . Considerable progress has been made to improve the qualifications of those working with young children. A further challenge, however, is that of continuing professional development in a period of significant change in the policy landscape and in curricular and pedagogical requirements. For example, it is now widely accepted that good pedagogical leadership makes a difference to the quality of early years provision particularly with regard to implementing the EYFS via the provision of an enabling environment and, critically, an enabling pedagogy that meets the complex learning needs of children in the early years (Rogers, 2014) .
Against this background, the Camden project responded to a specific identified need to improve the skills and knowledge of a diverse group of practitioners in relation to the requirements of the EYFS. In particular Camden Local Authority and a number of heads of early years settings in the borough argued that support was required with regards to the newly introduced Characteristics of effective learning, which provide the context for learning in the EYFS. These are:
 Playing and exploring -children investigate and experience things, and 'have a go'  Active learning -children concentrate and keep trying if they encounter difficulties;
and  Creating and thinking critically-children have and develop their own ideas, make links between ideas, and develop strategies for doing things.
(DfE, 2012)
The main objectives of the community therefore were to improve outcomes both for children and adults by:
 Increasing practitioners' understanding of and confidence in using the newly introduced Characteristics of effective learning.
 Enhancing early years practitioners' teaching skills particularly in promoting children's Creating and thinking critically (i.e. children's ability to 'have their own ideas', 'make links' and 'choose ways to do things'): this focus was informed by research evidence which indicates that this characteristic is linked to self-regulation, creativity and motivation (Whitebread et al., 2009 ).
 Developing a sustainable model of practitioner development and partnership that will support children's learning, particularly those in disadvantaged groups.
In order to realise these objectives the authors established a professional learning community comprising some 36 practitioners from 18 early years settings from within Camden who were keen to take advantage of the opportunity for developing the skills of their practitioners in this way. The aim of the learning community was to assist participating practitioners (two from each setting) in developing a wider repertoire of interactive strategies which better support children's creative and critical thinking. It was envisaged that such strategies would be formed from a combination of formal (academic) knowledge and praxis based best practice and subsequently throughout the year the enactment of these strategies would be observed, critiqued and improved upon via a process of facilitated lesson study. iv The efficacy of these strategies in meeting their objectives (in terms of practitioner and children's outcomes) was then established via an evaluation process where baseline data was collected at the beginning of the project, intermediary data collected at monthly intervals and endline (outcome) data, collected at the project's 12-month conclusion. At the same time the authors also sought to use the evaluation process as a means of both testing: first, the learning community approach as a way of facilitating evidence-informed practice; and secondly (vitally), as a way of testing potential ways of measuring the success of our approach. In other words, to ascertain whether the knowledge creation approach had facilitated the development of expertise in terms of evidence use.
Approach
A knowledge creation workshop was held during the inaugural professional learning community meeting. Following Nonaka and Takeuchi (1995) and Stoll (2009) this involved researchers facilitating a discussion that firstly centred around current academic knowledge (both theoretical and empirical) in relation to effective early years practice (in itself this had been constructed via a literature review, specifically undertaken for the project: see Rogers and Brown, forthcoming). Practitioners were then invited to share their own practical knowledge, for example, data and insight about their settings and current practices, via exercises designed to surface this knowledge (see Rogers and Brown, forthcoming) . They were subsequently invited to establish what they wanted to achieve by the end of the project and how they might do so: specifically, following an approach set out by Earley and Porritt (2013) and 'starting with the end in mind' (the goal they wished to achieve), practitioners
were asked how they might use academic knowledge presented to them, their own practical knowledge, and knowledge provided by others in their study group, to produce strategies to reach this end-point.
Following this initial workshop, practitioners from the 18 partner settings were paired into six lots of three and during each term each setting hosted one visit for their study group. During each visit, each of these study groups (along with a facilitator) spent the morning of their session in the setting observing a specific lesson undertaken by the host practitioner. Before the lesson, the host practitioner briefed the observing practitioners in terms of what they wanted to achieve and what they wanted the outcomes to be. In the afternoon the group then reflected on the 'success' of the lesson and offered suggestions for how it might be improved as well as planning the next lesson study. In order to ensure research evidence remained top of mind, the facilitators were asked specifically to ensure that, as well as improvements grounded in practitioner knowledge, that they prompted for potential improvements suggested by the research. They did this through the use of non-specific questions, for example by asking things such as: 'and how might we incorporate what we know from the research here?'
At the end of each lesson study day, all 36 participating practitioners came together for an end of the end of day seminar hosted by a research 'expert' (the second author) to ensure that learning was shared and reflected upon across the group. Where pertinent, the research expert would relate practitioner experiences shared during the feedback back session, to the research presented (i.e. to specific theories, approaches and authors).
Methods
The overall purpose of our methodological approach described in this paper (as distinct from those approaches employed as part of the overall evaluation) was to ascertain how effective the knowledge creation process was in instilling an evidence-informed ethos within a specific group of practitioners. To do so required us to establish ways of measuring impact in ways that addressed earlier critiques of this approach (as noted above). Specifically, as well as
Levin's points, we wished to measure the extent to which practitioners had become expert in using evidence. As can be seen from figure 1, however (later below) the descriptors of each of Flyvbjerg's levels of expertise seemed tricky to operationalise. In other words to turn into scales that would be meaningful to respondents and that tackled the specific situation (i.e. that we were asking them to consider and then employ evidence as part of developing strategies to improve their practice). Ultimately, therefore, this quest led us to approaching the issue of measurement in two distinctive ways, with a subsequent phase of in-depth semi structured interviews and observation work, to provide additional insight and also data regarding the validity and reliability of our favoured approach.
Our first approach saw us draw upon a study successfully undertaken by Landry et al, (2003 'effort' ("I made efforts to favour the use of university research results"). This notion that use occurs gradually over time and is dependent on it being meaningfully 'received' or engaged with meant that we felt that the scale would provide a good basis to ascertain: i) how well research was initially communicated in the knowledge creation workshop; and) ii) on the back of this, the extent to which users were inclined to employ the research findings.
Our scale was amended, however to reflect the situation in which it was to be applied, in other words: i) that we were studying practitioners not policy makers; and ii) that we were asking practitioners to consider the research just presented and which they had been asked to employ in the development of their strategies in their study groups. This led us to employing the following descriptor terms: In order to collect data against our scale, a self-completion survey was employed at the end of the knowledge creation workshop (with the researchers in situ whilst the survey was being completed in order that we might address any questions or queries regarding interpretation).
Specifically respondents were asked to consider all six elements and indicate the extent to which they agreed using five point Likert items, which ranged from 'strongly agree' to 'strongly disagree': the five point scale providing subtlety of understanding since it is grounded in the notion of knowledge use being a process containing multiple stages, rather than an event that can be measured in a yes/no binary way.
Respondents were also asked to respond to additional open response questions to enable us to ascertain what other factors had influenced their choice of strategies:
 Why respondents wanted to use the research findings discussed ('Why do you want to use the research?').
 'What else was being discussed by the study group?'  Whether these additional discussions were also drawn ('Did you also incorporate this into your strategies? How?' with respondents asked to reply 'Yes or No' and 'Please state how'). Our initial survey thus enabled us to establish initial thoughts regarding the strategies that practitioners hoped to create and the chance to ascertain the extent to which these had been influenced by the research that had been shared and engaged with, along with other potential influences and the relative strength of such influences. In total 33 of 36 participants completed the survey.
Levels of Use
Whilst our scale appeared to be a useful way of assessing the effectiveness of the knowledge creation activity as a means of communicating research and as a process of stimulating interest and a desire to use evidence, it failed, however, in terms of providing an ongoing measure.
In particular, what it didn't do was enable us to determine whether, over time, the level of expertise of practitioners' use of evidence increased. In other words, it did not allow us to understand the effectiveness of the evidence combination we had produced. For example, to ascertain whether practitioners were being guided slavishly by the evidence or if they had combined it in a more intuitive, holistic way with their practical experience; meaning that their overall ability to understand or tackle particular situations had been enhanced. It also didn't provide a way of assessing changes in expertise over time: i.e. did practitioners begin as novices and gradually improve their expertise?
As a result, our second approach to measuring evidence use involved attempts to find (and if required amend) a scale that could be more closely related to Flyvbjerg's levels of expertise.
Following Cherney et al., (2013) we sought out scales whose value lay in their ability to identify how utilisation is related to various on-going and complex (and indeed socially situated) decision-making processes, Our attempts culminated with a decision to use the Levels of Use scale developed by Hall and Hord (2001) as part of their wider work in developing the Concerns-Based Adoption Model (CBAM). v The Levels of Use scale represents eight classifications relating to how people act or behave in response to a newly introduced change or innovation. Specifically, it reflects the observation that, just because it has been suggested or mandated that an innovation should be used, it doesn't mean that this will necessarily be the case, or that all individuals will be employing the innovation in the same way (with some users 'stumbling along' and others now using the innovation to achieve ground-breaking ends: Loucks et al., 1975) . vi This idea, that there are different typologies of use which occur as a function of users' ability to incorporate a new innovation into their practice, led us to believe that the Levels of Use scale might provide a way of understanding how notions of expertise might be expressed. In addition, however, it enabled us to develop a scale based on Hall and Hord's existing and extensive learning: for example, their insight that an eight point scale is more likely to capture subtlety in terms of the different ways in which innovations are used (Loucks et al., 1975) .
As a result, Hall and Hord's approach and scale had an impact on our understanding as to expertise might be measured. For example, as Figure 1 indicates, while there does seem to be a level of congruence between Flyvbjerg and Hall and Hord, the expertise scale as it currently stands has to be 'stretched out' since certain stages of expertise appear to apply to a number of Hall and Hord's categories. Conversely, the language used in the Hall and Hord scale required modification so that it effectively captured the expertise that was being displayed by given types of use. For example, that a user was able to modify and augment an innovation in order to obtain greater impact implies a high level of connection between formal knowledge (the intervention) and the tacit (the practical understanding of the situation in hand): i.e. a high level of expertise. Of similar interest was whether modifications were undertaken consciously or unconsciously, with the latter suggesting even greater levels of expertise. At the same time, this modification meant that were able to tackle some of the critiques made of this scale: for example, Landry et al.'s (2003) suggestion that the Levels of Use scale focuses on specific uses of research. In other words we were able to ensure our revised scale examined changes in behavior that occur as a result of practitioners engaging with research as opposed to actual instances of research use. Again, respondents were asked to consider all eight elements and indicate the extent to which they agreed with them using a scale that ranged from 'strongly agree' to 'strongly disagree'.
This enabled us to establish a more nuanced understanding as to whether a level of expertise had been reached and, as a result, an understanding of 'typologies' of evidence use being displayed by respondents. The survey was administered in December 2013, some four months after the beginning of the project. In total 34 of 36 participants completed the survey.
In-depth semi-structured interviews and the analysis of facilitator observations
To explore the evidence use typologies emerging from the survey in more detail, we engaged in two activities. The first was semi-structured in-depth interviewing. The purpose of the interviews, was two-fold: 1) to explore the actions and behaviours of individuals at different levels of expertise (as indicated via their survey responses); 2), to explore the 'trustworthiness' of the 'expertise in evidence use' scale by asking questions to assess comprehension of the questions and whether the questions were measuring what they were designed to measure. In total, 10 interviews were undertaken. Second, we analyzed the meeting notes made by the project's facilitators (other than the paper's authors). These notes detail facilitators' observations on both participants' practice and thoughts during the lesson study days. Correspondingly, they provide an independent indication of how participants' practice changed during the project.
Findings
Beginning with results from our amended 'ladder of use' scale, it can be seen in table 1, below, that all respondents agreed or strongly agreed that the research was well communicated; comprehension too was high with 94% agreeing or strongly agreeing that they understood what had been communicated (no respondents disagreeing or strongly disagreeing with this statement). This pattern continues until stage 4 of the ladder ('I can see how the research related to my setting') where three per cent disagree; correspondingly this same three percent disagreed that they felt that they had started to use the research in subsequent exercises (stage 5) or had any intention of using the research moving forward (stage 6).
Conversely 97% suggested that had actively discussed the research presented (stage 3); 94% could see its relevance and had discussed the research in the exercises throughout the day (stages 4 and 5); and 97% expressed the intention to use findings as they developed approaches and strategies for their setting (stage 6). and inductively coded the responses. Here the majority suggested that use was related either to enhance the 'general' or generic quality of their practice (46%). One fifth (20%), meanwhile, wanted to use the findings to augment specific areas of their work that they felt needed improving (in addition, six percent wanted to use the research to help them improve the practice of others in their setting). Other responses included a desire to better understand a particular aspect of child development (six percent); to develop evidence informed practice (three percent); while one more cynical respondent suggested that the findings would be useful to back up changes that had already been made.
Finally, we examined what else had been discussed within the group exercises: here responses mainly centred on 'general discussion on the EYFS' (32%) with others low in their frequency of mention, but ranging in terms of topic from 'extending children's interests to 'notions of quality'. Importantly, however, just over a third of respondents (36%) indicated that these discussions were pertinent and did influence how they developed ideas and strategies for their settings; the same number also suggesting that their strategies were also informed by their practitioner knowledge (i.e. knowledge of their children and setting).
Levels of use
Moving now to our combined expertise and levels of use scale, findings here are presented in table 2, below. In administering the survey it was explained to participants that each question built on from the next. Correspondingly we explained that, if participants felt that they had already reached a level that they should agree (or strongly agree) with the statement -with this process continuing until respondents felt that they hadn't engaged or behaved in this way.
As can be seen and as you might expect after four months of activity, the majority (88%) of respondents indicated that they had made attempts to use at least some of the research presented as part of their day to day practice. Following this, however (and again as you might expect, assuming that generally there will be fewer people at the highest levels of expertise) there is a steady decline in the percentage of respondents agreeing or strongly agreeing with the statements regarding positive research use. This decline finally culminates in only one third of participants scoring themselves as experts. In more detail then, it can be seen that as we progress through the questions 94% agree or strongly agree that their use was around 'orientation' -considering how research findings might be implemented. The level of agreement falls to 77% for 'preparation' -making plans to use findings. Two thirds (65%) suggest they are 'proficient', i.e. beginning to tailor the research findings so that they are contextually appropriate. At the highest levels of expertise only 47% agreed (no-one strongly agreed) that they were regularly adapting the strategies suggested by the research in order to make them even more effective ('proficient +'). Finally, as mentioned above, only 35% agreed (no-one strongly agreed) with the statement relating to full expertise: 'I have used the research strategies we learnt about so often now that I barely need to even think about them, they've just become part of my day to day practice.' 
Interview data
Due to the Christmas break the interviews were held almost two months after the survey was administered and were focused on our combined scale. Participants were re-issued with the survey to remind them as to its contents and were also reminded of their responses. All agreed that our combined scale 'made sense' to them; the only issue raised being the 'flow' of the first two questions. Specifically the change in the emphasis from the first question -this related to 'non use' and asked respondents to agree or disagree with an statement suggesting they hadn't acted ('I haven't attempted…') to the second question on 'orientation' which instead related to positive action ('I have attempted…'). Interestingly, whilst agreeing that, theoretically at least, expertise in evidence use might build over time, the length of gap between completion and interview also meant that some respondents were able to identify changes in their behavior: "just looking through the questions again, I can see plenty now that I wouldn't have been able to [tick 'agree' on] before" (interviewee #6). For example, those at the lower end of the scale were now revisiting in detail the research that was introduced at the beginning of the project, often this was part of an overall process of sharing new pedagogic approaches with colleagues: "we've run a whole INSET day to show staff what've found… and demonstrate some of the new approaches that have emerged" (interviewee #2).
Others, when asked if they felt they might reach the level of expertise implied by the top end of the scale suggested that they believed they were now "getting there" (interviewee #4). For example, one noted: "when we are engaged in the activities, I now think to myself 'don't rush' and that, thinking about it, was something that came as a result of listening to the research and in discussing how to do this with the study group… it [the research] just comes to me straight away now" (interviewee #5). Others discussed the strategies developed within the study group as becoming "second nature" (interviewee #1). As a result because they could now relate this type of change to their actual behavior, respondents felt strongly that the scale reflected how expertise in using evidence as part of practice develops over time.
Analysis of meeting notes
We are able to augment the findings presented above through an analysis of the meeting notes made by the project's facilitators, which detail their observations both on participants' practice and thoughts during the lesson study days. Whilst the meeting notes do not provide instances of changes in practice that correspond directly against the 'expertise in evidence use' scale (as this was not something we had asked them to do), they do provide some concrete examples of how early years practitioners were, by the end of the project, beginning to engage with early years research and evidence in deep and complex ways (especially in comparison to when the project commenced). For example, at the beginning of the project (during the September knowledge creation workshop), one facilitator noted "for some participants there was a lot of unfamiliar terminology and research [that was] referred to…"
They also noted their concern regarding practitioners' confidence to engage with this research. By November however, notes from the same facilitator indicate that "now on 
Discussion
What we have presented represents simply an initial attempt to establish ways of measuring:
i) meaningful evidence-use -defined as the result of combining formal and practitioner knowledge such that this leads to expertise; ii) the effectiveness of knowledge creation activity as a means of establishing meaningful evidence-use. Nonetheless, based on the results of the two surveys outlined above, our findings would appear to be encouraging: not only does knowledge creation activity seem to provide an effective way of communicating research and keeping it top of mind; but because it helps practitioners combine (in practical ways) formal knowledge with practice-based or tacit knowledge, it would seem to enable them to develop expertise in using evidence. Simultaneously our interview and observation data would appear to triangulate and verify the trustworthiness of measures used in the surveys as a way of measuring levels of expertise in evidence use (Lincoln and Guba, 1985) .
In other words provides us with confidence that not only is our approach to measurement 'valid' but as a result that it meaningfully represents the level of expertise captured: i.e. we are confident in our claim that knowledge creation works to establish expertise in evidence use. In addition, by using both the ladder of use scale and an amended 'levels of use' scale we believe we have tackled the issues regarding 'self report' raised by Levin above. Namely, rather than examine participants' perceptions of instrumental research use (what people believe they did) we ask participants to make statements in relation to their present behavior:
how they are currently responding in relation to an ongoing activity. This ensures we are looking at research use as process rather than event At the same time the approach we have developed to assess expertise in evidence use does have its limitations: namely, that it is only really applicable to situations where researchers are working regularly with practitioners on areas of practice development, where the general desire is that these areas should become evidence-informed. In other words it measures the effectiveness of activity to engage practitioners with evidence rather than more generally whether practitioners are expert evidence users. At the same time, however, this does not mean that our approach has relevance only to relatively few instances of initiatives or activity.
On the contrary in school systems such as England's, where the expectation is that schools or alliances of schools should lead their professional development activity, often in partnership with (or drawing on the help of) universities, it is likely that these instances will soon be increasing in number (Greany, 2014) ; similarly the scale could be equally meaningful as a way to measure the extent to which practitioners have engaged with the findings of practitioner enquiry or action research. As such, we suggest that the scale we have set above will soon play a vital part in helping establish whether 'self-improving' school systems (Hargreaves, 2010) are also those that are meaningfully evidence informed.
